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Abstract: In this study, different applications of ram introduction at the beginning of the breeding season were investigated in terms of
their effects on some fertility parameters. The rams were introduced to the herd (Farm II), removed for 6 days, and reintroduced again in
the experiment group, while the rams stayed within the herd (Farm I) all of the breeding season in the control group. In both farms, ewes
were hand mated. These practices were performed in two consecutive breeding seasons of 2014 and 2015. In farm II, in the following 13
days of the reintroduction of rams, 83.4% and 83.7% of the ewes were mated in 2014 and 2015, respectively. In farm I, these ratios were
67.9% and 75.7%. In farm II, the breeding season lasted 18 and 28 days in 2014 and 2015, respectively, while it lasted 28 and 40 days in
Farm I. In farm II, 77% of births occurred within 11 days in 2014 and 82% in 15 days in 2015, and the births were completed in 27 and
32 days, respectively. In farm I, 65% of births occurred within 14 days in 2014 and 74% in 17 days in 2015, and the births were completed
in 41 and 43 days, respectively. Mating and birth periods were compared, and significant differences (P values?) were found between the
farms. Although breeding and offspring parameters were not different, the parameters investigated had positive results for farm II. As
a result, when rams are introduced for 6 days, removed for 6 days, and reintroduced into the flocks, the breeding and the birth periods
might be shortened, however there is no benefit in terms of production.
Keywords: Ewes, Central Anatolian merino, fertility, ram effect

1. Introduction
Ewes are seasonally polyestrous due to the amount of
day light and those animals in the northern hemisphere
start their estrus when the length of the day begins to
decrease [1]. In addition to daylight, many factors such
as environment and management also play a key role in
the onset of estrous activity in ewes [2]. Reproductive
efficiency is increased by supplementary feeding (flushing)
3–4 weeks before the breeding season [2–5]. Ewes farming
enterprises receive their income from meat, milk, and
wool. Meat (90%) constitutes the largest share of these
revenues, while the others provide the rest (10%) [6–8]. A
large segment of ewes’ presence in Turkey consists of lowyield breeds [3].
The maintenance cost (feeding, labor, veterinary care,
etc.) for sheep breeding should be kept low to achieve high
yields [3,9,10]. In sheep, two methods are used to increase
yield: the natural route that is to introduce the ram into
the flock after the short-period of removing the ram (ram
effect) and the chemical route (pharmacological) namely
the use of effective drugs. Controlling heat with the effect
of ram is more economical than pharmacological methods
[11]. Although applications such as ram introduction,

artificial lightning, and high energy-diets (feeding)
are effective on estrous induction during the breeding
season, different applications are recommended during
the transition period, inside or outside the breeding
season [12]. The pregnancy rate obtained by hormone
applications during the anestrus period in sheep is lower
and embryonic mortality rates are higher compared to
the pregnancy rates during the breeding season [13,14].
Following birth, sheep first enter the lactation anestrous
and then seasonal anestrous. Even if the physiological
postpartum process is completed, sexual cycles do not
occur until the period, when daylight begins to shorten.
Since the reproductive activity has been shown by seasonal
patterns, the irregular estrous cycles during the transition
periods at the beginning or end of the breeding season,
and the absence of synchrony at the onset of the breeding
season negatively affect the reproductive productivity in
the sheep flocks [11,14].
Efforts to increase the reproductive productivity in
sheep (especially the applications of the reproductive
control programs) should be in accordance with
reproductive physiology. It has been reported in many
previous studies that the fertility rate obtained after the
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use of eCG, progesterone and prostaglandin F2α and
derivatives, which are widely preferred for the induction
or synchronization of estrous in sheep, is lower than the
fertility rates obtained by mating in the natural estrous
[15,16]. In addition, the increasing global awareness for
animal products by consumers who form the last link
in the sector changes the attitudes and behaviors of the
breeders to impose the restrictions on the use of hormonal
and chemical agents in the control of reproduction.
These results force not only the growers to use natural
methods to produce clean, green, and ethical in line
with consumers’ demands and legal requirements while
increasing reproductive efficiency but also the researchers
to improve existing natural methods and/or develop new
alternative natural applications [11].
The addition of rams within the herd in the transition
period ensures that the heats begin and are synchronized
at the appropriate time. The ram effect occurs more
prominently during the transition period from the
anestrous to the reproductive season [16]. For this purpose,
the rams join the herd after being kept separate from the
sheep for 4–6 weeks. This situation is described as the ram
effect. It is a method that can be applied because the ram
effect is cheaper and easier than other methods [9,11].
The ram effect was first applied in 1944 by Australian
scientist Underwood et al. The ram effect was described as
the participation of rams in sheep kept separate from the
males for a certain period during the estrus period and the
addition of rams after 18–25 days for the ram’s pheromonal
and behavioral stimulation that provides synchronized
heat of the sheep [1,11].
After the transition to the breeding season following
the anestrus period, ovulation is stimulated within 3–6
days, when the rams were introduced into herd and after
17–24 days, estrus activities appear prominently. This is
due to a biostimulator effect which is called pheromones
existing in the fat tissues of rams [9,11,17]. For pheromone
secretion (urine, feces, sniffing, and vision), the rams
should be kept separately for at least 4–6 weeks from
the sheep. The constant presence of the rams in the herd
reduces this stimulating effect [11,18,19].
It is also determined laparoscopically that the sexual
stimulation caused by the ram stimulates ovulation in
sheep. In the earlier studies, the follicular period was
stimulated after the ram effect in sheep in the anestrus
period [20,21]. With the application of the ram effect
during the breeding season, Hawken et al. [22] have
determined that pulsatile LH release increased in cyclic
sheep in both follicular and luteal stages. With rams briefly
removed from the herd and reintroduced, cyclic activity
begins in sheep that were insensitive to the previous ram
effect, and estrus were synchronized. In fact, it is stated
that with the LH release stimulated by the application of
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ram effect in the follicular phase during the reproductive
season, changes in cycle length and follicular dynamics
may occur and a more effective synchronization of LH
release also occurs.
Numerous studies have been carried out on hormone
application, but studies on direct ram effect and its use in
field conditions are very rare [2,11]. Most ram effect studies
are carried out on Merino and Romney genotypes, which
are grown in large flocks in countries such as Australia
and New Zealand [23]. It is reported that the ram effect
is more economical than the results obtained from studies
with drugs during the breeding season in Turkey [13,24].
Similar results are reported in studies conducted globally
[25].
In this study, it was aimed to investigate the effects of
different practices (protocol 66) of ram effect on lambing
period and fertilization yield in Central Anatolian Merinos
by isolating rams from sheep for a short period of time
during the breeding season.
2. Material and methods
The study was conducted in Karapınar district of Konya
Province within the scope of the National Cattle Breeding
Project (project code 42OAM2011-01), which was
carried out under the coordination of the Ministry of
Food, Agriculture and Livestock, General Directorate of
Agricultural Research and Policies. It was carried out in
two sheep farms. Karapınar is a district localized between
37°7′ north latitude (parallel) and 33°5′ eastern longitudes
(meridian) in the Central Anatolia Region of Turkey, at
an altitude of 1026 m above sea level. According to official
data, the average precipitation for many years is 279.5
mm and the temperature average is 10.9 °C. In the district
dominated by the typical terrestrial climate, pastures
consist of step-character steppes, most of which consist of
single-year-old thorny plants.
The study involved sheep aged between 18–72 months,
with a body weight of 48–67 kg and a body condition score
(BCS) of 2.5–3. Rams used for mating in the previous year
were also used in the next year but 50% of these rams were
replaced by new rams after their health check. A total of 30
sheep were mated with one ram and natural breeding was
allowed and all records were kept in both farms.
The research was carried out between 2014 and 2016 in
two Central Anatolian Merino enterprises with the same
environmental conditions (pasture, corral, and courtyard
structure). Routine vaccination (ectima, enterotoxemia,
brucellosis, foot and mouth disease, pox, and sheep-goat
plague) and antiparasitic applications of sheep and rams
were completed at least two months before the ram’s
introduction. Additional feeding was performed fourteen
days before the ram introduction and during the season.
The diet was calculated as 50 g/day/head for 7 days and
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increased to 250 g/day/head on the seventh day in both
enterprises. Rams were introduced on the same day in both
farms. The estrus was detected by search rams (1 ram for
50 sheep) in the morning and evening cool hours. Ewes
showing estrus were mated with fertile rams in separate
compartments.
The data on hand mating were recorded. The rams
were not allowed to mate more than 3 times per day in the
breeding season (September–October). On the sixth day,
the rams were removed from the herd for 6 days in farm
II (Experiment group, Intermittent Ram Introduction).
The estrous behavior of Ewes in this group was repeatedly
identified with search rams on day 13. In farm I (Control
group, Continuous Ram Introduction), the search
continued without any interruption with the search
rams from the beginning of the first ram introduction.
On the 13th day of the application, estrus was detected
with search rams and inseminated with fertile rams. We
named this procedure as 66 protocol because the rams
were added to the herd for 6 days and suspended for 6
days. Descriptive statistics are given in Table 1 and Table
2. Estrus rate (number of ewes showing estrus/number of
ewes available), birth rate (number of ewes giving birth
after the first mating/total number of ewes), lamb yield
(number of lambs born/number of ewes mated), average
number of lambs at one birth (lamb born/number of ewes
giving birth), single birth rate (number of ewes giving
birth to singleton/number of ewes giving birth), multiple
lambing rates (number of ewes giving birth to multiple
lambs/number of ewes giving birth), infertile ewes ratio
(number of ewes not lambed during the birth season/
number of total ewes) are shown in Table 3 and Table 4.
Minitab, version 16, chi-square test was used to compare
the data.

were mated 14 days after the ram reintroduction. A total
of 67.98% of ewes (656/965) were mated coincidentally in
the other farm, where the rams were not removed (Table
1). The mating period was completed in 18 days in Farm
II, while it was completed in 28 days in the control group
(Farm I). In farm II, 77% (299/388) of lambing were within
11 days and the lambing period lasted 27 days. In farm
I, 65% of ewes (592/911) gave birth in 14 days and the
lambing period was completed in 41 days (Table 1).
In 2015, 83.7% (389/465) of the ewes were mated
14 days after the ram reintroduction. A total of 75.7%
(782/1033) of ewes were mated coincidentally in the other
farm, where the rams were not removed (Table1). The
mating period was completed in 28 days in Farm II, while
it was completed in 40 days in the control group (Farm
I). In farm II, 82% (363/433) of lambing were within 15
days and the lambing period lasted 32 days. In farm I, 74%
(723/977) gave birth in 17 days and lambing period was
completed in 43 days (Table 2).
Fertility (insemination, birth, twin birth, single birth,
nonbreeding) did not differ between the seasons (Table 3
and Table 4) (p ≥ 0.05).
4. Discussion
Small ruminant farming in the region where the study is
carried out is based on pasture feeding. Therefore, animals
should be used at a maximum level for the profitability of
the enterprises and to keep costs at a minimum. For this
purpose, it is important to increase the yield of offspring
in a short period of time. Therefore, it is important that the
mating and lambing periods are as short as possible. This can
be achieved either by using hormones or ram effects which
is a more feasible method because of its ease of application,
low cost, and naturalness.
To take advantage of the ram effect, Mc Dougall [26]
reported that search rams are introduced to the herd
for 16 days. On day 16, search rams are removed from
the herd, and fertile rams are introduced. A total of 17
days are needed for intensive estrus behavior [9,11,26].

3. Results
The study revealed the findings of the ram effect applications
during the breeding season in 2014 and 2015. The findings
obtainedin 2014 showed that 83.41% (342/410) of the ewes

Table 1. Data for insemination rates in 2014 and number and birth rates in 2015.
Over exceeding dense days in the year 2014
Facilities

Insemination

Total

%

+

-

Fa r m I ( N I )

656

309

965

97,9

Farm II (6DI)

342

68

410

83,4

Total

998

377

1375

Births are intensive in the year 2015
P

0.000

Birth

Total

%

319

911

65

299

89

388

77

891

408

1299

+

-

592

P

0.000

Farm I: Continuous Ram Introduction, NI: not interrupted Farm II: Intermittent Ram Introduction, 6DI: 6 day Interrupted
Insemination and birth times were found to be significant.
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Table 2. Data for insemination rates in 2015 and number and birth rates in 2016.
Over exceeding dense days in the year 2015
Insemination

Facilities

Total

%

Births are intensive in the year 2016
Birth

P

+

-

Farm I (NI)

782

251

1033

75.7

Farm II (6DI)

389

76

465

83.7

Total

1171

327

1498

0.001

Total

%

254

977

74

363

80

443

82

1086

334

1420

+

-

723

P

0.001

Farm I: Continuous Ram Introduction, NI: not interrupted Farm II: Intermittent Ram Introduction, 6DI: 6 day Interrupted
Insemination and birth times were found to be significant.

Table 3. The data of fertility in the year 2015 (number and percentages of mating, single, twin, nonbreeding sheep and lamb yield).

Facilities

Inseminated
ewes

Breeding ewes

Twin birth

Single birth

number

%

number

%

number

%

number

%

Farm I (NI)

965

911

94.41

142

15.58

769

84.42

54

5,59

1.15

Farm II (6DI)

410

388

94.63

43

11.08

345

88.92

22

5.37

1.11

Total

1375

1299

185

Nonbreeding

1114

Lamb yield

76

Farm I: Continuous Ram Introduction, NI: not interrupted Farm II: Intermittent Ram Introduction, 6DI: 6 day Interrupted
In 2015, there is no statistical difference between the farms in terms of the number and rates of sheep mating, single, twin, and
nonbreeding sheep and lamb yield. However, in farm 2, where protocol 66 was applied, the mating and birth season were completed in
a numerically shorter time.

Table 4. The data of fertility in the year 2016 (number and percentages of mating, single, twin, nonbreeding sheep, and lamb yield).
Breeding ewes

Twin birth

number

%

number

1033

977

94.6

Farm II (6DI)

465

446

95.27

Total

1498

1420

Facilities

Inseminated

Farm I (NI)

Single birth
%

number

189

19.35

65

14.17

254

Nonbreeding
%

number

788

80.65

59

5.4

1.19

378

85.33

22

4.73

1.15

1166

%

Lamb
yield

78

Farm I: Continuous Ram Introduction, NI: not interrupted Farm II: Intermittent Ram Introduction, 6DI: 6 day Interrupted
In 2016, there is no statistical difference between the farms in terms of the number and rates of sheep mating, single, twin and
nonbreeding sheep and lamb yield. However, in farm 2, where protocol 66 was applied, the mating and birth season were completed in
a numerically shorter time.

Intensive estrus behaviors began to appear after 12 days in
the present study (Table 1 and Table 2). In 6 days of those
12 days, the rams were removed from the herd, so the
herd management was easier, and costs were reduced. It
is seen that the method used in the present study provides
an advantage of 4 days compared to the known ram effect
application. In the efforts to benefit from the ram effect,
fertile rams are introduced immediately after the search

662

rams are removed from the herd. In the present study, it
differs from the ongoing practice due to the introduction
of fertile rams in the herd six days after the search rams are
removed from the herd. It was observed that ewes with low
body condition scores either did not show standing heat or
showed later than expected. Since the additional feeding
was performed on a herd basis but not individually, the
heat of ewes with low BCS was delayed. As a matter of
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fact, Yılmaz et al. [27] reported that BCS is an important
influence on heat as well as fertility.
In New Zealand sheep enterprises, 80% of Romney
breed ewes reportedly mated in the first 6 days after the
ram introduction and 55%–68% of ewes gave birth in the
first week of the lambing period [28]. In the present study, it
was observed that the duration of the mating and births was
longer. It is estimated that this is due to the characteristics of
pasture, management, and breed. We observed a significant
difference between the farms in terms of mating and lambing
periods. In the present study, both estrus and mating rates
were 95.27%. In the similar studies, estrus and mating rates
were 50% [29], 94% [4], 83.75% [30], 85.71% [31], 92% [32].
Every mated animal is expected to give birth, but a
healthy birth does not occur in all animals due to embryonic
death, abortion, and premature birth. Kose et al. [32]
reported that the birth rate was 68% in Akkaraman sheep,
where they applied flushing during the season. Ozbey and
Tatlı [33] stated that the birth rate of Awasi breed ewes
with hormonal applications in November was 86.67%.
Demiral and Iscan [6] reported that the birth rate was 27.5%
following artificial insemination in Kangal Akkaraman
breed ewes synchronized with hormone applications during
the breeding season. This study shows that the desired result
could not be achieved with hormone application during the
season. In the present study, a higher rate of pregnancy was
obtained compared to previous reports [6,32,33].
In addition, Khaiseb et al. [4] report that flushing
application negatively affects fertilization efficiency, if the
body condensation score is ≥3. In September, there was a
significant increase in fertilization efficiency in Akkaraman
breed ewes which had 3≤ BCS and were subjected to
flushing+hormonal applications, compared to nonflushing
group. In previous studies where the ram effect and hormonal
application were performed, birth rates were 86% [4], 40%
[29], 80.95% [31] and 89.6% [34]. In the present study, a
higher pregnancy rate (94.63%) was obtained compared to
similar studies.
In sheep breeding, it is desirable for business profitability
to obtain more lambs from each ewe. To achieve this, the
rate of multiple births must be high. For this purpose,
different methods are applied, such as increasing twinning
within the seasonal or three lambing in two years. In studies

to increase twinning [4, 6, 29, 32, 34], twinning ratios
were ranging from 6% to 26.7%. In the present study, the
twinning rate was 14.17% in the experiment group and
was lower than those detected in previous studies (range
22.4%–26.7%) [6,34]. This is thought to be due to the
environmental impacts such as maintenance, nutrition, and
pasture. The geographical structure and pasture vegetation
(due to precipitation) of the places where those studies
were carried out might have been of much better quality.
Bulbul et al. [13] reported a “three lambings in two years”
study in sheep of the Central Anatolian Merino breed that
application of ram effect (1.13) and flushing+ram effect
(1.33) in the season yielded a higher lambing rate compared
to hormonal applications and because of economic analysis,
they stated that it was more accurate to increase twinning
in a season. Ozbey and Tatlı 33] reported that lamb yield
was 0.79 in Awassi breed sheep with a hormonal application
during the breeding season, whereas Alkan et al. (2012)
obtained lamb yield of 1.1–1.2 in Tahirova breed sheep with
ram effect, flushing and exogenous hormone application
in August–September. Tarhan [30] indicated that lamb
yield was 0.4 in beef sheep in March (out of season) with
hormonal administrations. This clearly suggests that in the
climatic conditions of Turkey, out-of-season applications
are not successful enough to satisfy the breeders. Nowers
[25] reported that merino sheep in the out of season had
lamb yields of 1.13 following either hormone applications
or flushing+ram effects. Aktas et al. [34] stated that the
highest lamb yield between 2007 and 2009 in Central
Anatolian Merinos was 1.13. Compared to the studies
where lamb yield is evaluated [6,13,33], lower lambing rate
was obtained as compared to flushing+ram effect groups
and higher lambing rates [4,13,24,25,30,32,34].
In conclusion, the removal of rams for 6 days from ewes
and reintroduction shortened the mating period which
consequently shortened the lambing period in the breeding
season. This practice resulted in the similarly aged lambs for
the market, which eventually reduces labor costs in the farm.
When evaluated in terms of labor and the production of lamb,
the conclusion was that ram removal was advantageous. This
ram effect regimen should be investigated in different breeds
and regions to evaluate its possible benefits on fertility.

References
1.

Kaymakcı M. İleri Koyun Yetiştiriciliği, Genişletilmiş. 4. Baskı,
İzmir, Türkiye: Meta Basım Matbaacılık Hizmetleri; 2013 (in
Turkish).

2.

Maquivar MG, Smith SM, Busboom JR. Reproductive
Management of Rams and Ram Lambs during the PreBreeding Season in US Sheep Farms. Animals 2021; 11 (2503):
1-12. https://doi.org/10.3390/ani11092503

3.

Petrović VC, Petrović MP, Muslić DR, Nevena Maksimović N,
et al. THE effect of servıce ram on reproductıve performances
and bırth weıght of lambs. Biotechnology in Animal Husbandry
2018; 34 (3): 303-311. https://doi.org/10.2298/BAH1803303C

4.

Khaiseb PC, Hawken PAR, Martin GB. Interactions between
nutrition and the “ram effect” in the control of ovarian function
in the merino ewe. Animals 2022; 12 (362): 1-11. https://doi.
org/10.3390/ani12030362

663

DURSUN / Turk J Vet Anim Sci
5.

Fabre-Nys C, Kendrick KM, Scaramuzz RJ. The “ram effect”:
new insights into neural modulation of the gonadotropic
axis by male odors and socio-sexual interactions. Frontiers
in Neuroscience 2015; 9 (111): 1-16. doi: 10.3389/
fnins.2015.00111

6.

Demiral K, Işcan KM. Effect of flushing application on fertility
parameters in Akkaraman Sheep. Journal of the Faculty of
Veterinary Medicine Erciyes Üniversitesi University 2012;
9(1):23-28 (in Turkish with an abstract in English).

19.

Rekwot PI, Ogwub D, Oyedipe EO, Sekoni VO. The role of
pheromones and biostimulation in animal reproduction.
Animal Reproduction Science 2001; 65: 157-170. doi: 10.1016/
s0378-4320(00)00223-2.

20.

Ungerfeld R. Reproductive Responses of Anestrous Ewes To
The introduction of rams. Phd Thesis, Swedish University of
Agricultural Sciences, Uppsala, Sweden, 2003.

21.

Baird DT, Swanston IA, Mcneilly AS. Relationship between
LH, FSH, and prolactin concentrations and the secretion of
androgens and estrogens by the preovulatory follicle in the
ewe. Biology of Reproduction 1981; 24: 1013-1025.

22.

Hawken PAR. Evans ACO. Beard AP. Short Term, repeated
exposure to rams during the transition into the breeding
season improves the synchrony of mating in the breeding
season. Animal Reproduction Science 2008; 106 (3-4): 333344. doi: 10.1016/j.anireprosci.2007.05.009.

7.

Günaydın G. Economic and political analysis of turkish sheep
breeding sector. Uludağ Üniversitesi Ziraat Fakültesi Dergisi
2009; 23 (2): 15-32 (in Turkish with an abstract in English).

8.

Akçapinar H. Koyun yetiştiriciliği. I. Baskı, Ankara, Türkiye:
İsmat Matbaası; 2000.

9.

Yardımcı M, Şahin EH. Regulation of the cyclic activity by
using the ram effect in Sheep. Lalahan Hayvancılık Araştırma
Enstitüsü Dergisi 2003; 43 (2): 35-40 (in Turkish with an
abstract in English).

23.

Lindsay DR. Reproduction in Sheep And Goat. In:
Reproduction in Domestic Animals. 4th Edition, Academic
Press Inc, San Diego 1991; Pp: 491-516.

Ungerfeld R. Sixty Years of The Ram Effect (1944- 2004): how
have we learned what we know about it. Journal Animale
Veterinary Advan 2005; 4 (8): 716-718.

24.

Keskin M, Biçer O, Gül S, Sarı A. A study on ımproving of lamb
yield by three lambing in two years in awassi sheep. Lalahan
Hayvancılık Araştırma Enstitüsü Dergisi 2005 45 (1): 33 – 39
(in Turkish with an abstract in English).

25.

Nowers CB. Effect of melatonin ımplants, flushing and teasing
on the reproductive performance of spring-mated dohne
merino ewes. Sud Africa Tydskrif Week 1994; 4 (1): 9942-9948.

26.

Rosa HJD, Bryant MJ. The ‘ram effect’ as a way of modifying
the reproductive activity in the ewe. Small Ruminant Research
45 (2002) 1-16.

27.

Yılmaz M, Altın T, Cemal İ, Yılmaz O, Karaca O, et al. Kıvırcık
Koyunların Koç Katım Dönemi Kondüsyonları. In Proceedings
of the 5th Zootechnics Congress; Van, Türkiye; 2007. Pp 127132

28.

Asadi‑Fozi M, Bradford HL, Notter DR. Direct and correlated
responses to selection for autumn lambing in sheep. Genetics
Selection Evolition 2020; 52 (56): 1-12. https://doi.org/10.1186/
s12711-020-00577-z

29.

Demiral ÖO, Abay M, Canooğlu E, Özalp GR, Rışvanlı A.
The Combined Effect of Prostaglandin Administration and
Ram Introduction in Multiparous and Nulliparous Sheep
in Anestrous Period on Prolificacy. Kafkas Universitesi
Veteriner Fakültesi Dergisi 2014; 20 (5): 787-792.doi: 10.9775/
kvfd.2014.11138

30.

Tarhan M. Etçi Koyunlarda Mevsim Dışı Kızgınlığın Eksogen
Hormon Uygulamaları ile Artırılması Olanakları. Yüksek
Lisans Tezi, Çukurova Üniversitesi, Adana, Turkey, 2011 (in
Turkish with an abstract in English).

31.

Tajaddodchelik A. Ç.Ü. The Effect of Melatonin Implants
On Reproductive Performances of Meat Type Ewes Raised
on The Research and Implementation Farm of the Faculty
of Agriculture. Yüksek Lisans Tezi, Çukurova Üniversitesi,
Adana, Turkey, 2013 (in Turkish).

10.

11.

12.

Maldonado JG, Valverde GR, De Lara RR, Sánchez JG, Ruız
JA. Ram sexual preferences and estrous behavior expression
in ewes with different reproductive status. Turkish Journal
of Veterinary and Animal Sciences 2021; 45: 1074-1079
doi:10.3906/vet-2012-80.
Aldağ C, Akal E. Current Approaches: In Control of
Reproduction On The Sheep. Journal Animal Production
2018; 59 (2): 65-75 (in Turkish with an abstract in English).
doi: 10.29185/ hayuretim.446788

13.

Bülbül B, Kırbaş M, Aktaş AH, Köse M, Ataman MB, et al.
ınvestigation of accelerated lambing possibility of anatolian
merino sheep. Kafkas Universitesi Veteriner Fakültesi Dergisi
2014; 20 (1): 19-26 (in Turkish with an abstract in English). doi.
org/10.9775/KVFD.2013.9381

14.

Palacios C, Abecia JA. Towards a sustainable reproductive
sheep management: use of photoperiod-treated rams to
ıncrease lamb production in an organic farm. Journal of
Dairy and Veterinary Sciences 2017; 1 (2): 1-3. -doi: 10.19080/
JDVS.2017.01.555558.

15.

Dursun Ş. Effect of different short term synchronization
protocols on estrus and fertility in non-pregnant ewes during
the breeding season. Journal Hellenic Veterinary Medical
Society 2019; 70 (2): 1461-1466. doi.org/10.12681/jhvms.20813

16.

Wildeus S. Current Concept in synchronization of estrus:
Sheep and Goats. Journal of Animal Science 2000; 77: 1-14.
doi.org/10.2527/jas2000.00218812007700

17.

Jainudeen MR, Hafez ESE. Sheep and Goat: In: Hafez ESE.
(Editor). Reproduction in farm animals. 6th Edition 1993; Pp:
330-342, Lea&Febiger; Philadelphia.

18.

Abecia JA, Forcada F, Zuniga O. A note on the effect of
individual housing conditions on lh secretion in ewes after
exposure to a ram. Applied Animal Behaviour Science 2002;
75: 347-352.

664

DURSUN / Turk J Vet Anim Sci
32.

Köse M, Kırbaş M, Bülbül B, Dursun Ş, Demirci U. Investigation
of possibility of ıncreasing lamb production with flushing plus
ram effect or the administration of various pregnant mare
serum gonadotropin doses in Akkaraman Ewes. Atatürk
Üniversitesi Veteriner Bilimleri Dergisi 2016; 11 (1): 54-59 (in
Turkish with an abstract in English). doi:10.17094/avbd.12749.

33.

Özbey O, Tatlı P. The effects of estrus synchronization and
flushing on reproduction of Awassi ewes. Journal Faculty
Veterinary Medicine 2001; 20: 109-115 (in Turkish with an
abstract in English).

34.

Aktaş AH, Dursun Ş, Halıcı İ, Demirci U, Akil K, et al. Mature
live weights and some reproductive characteristics of orta
anadolu merinosu sheep under breeder conditions. Tekirdağ
Ziraat Fakültesi Dergisi, 2016; 13 (03): 13-19 (in Turkish with
an abstract in English).

665

